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ABSORBENT STRUCTURES HAVING 
DECOUPLED TOPSHEET AND TOPSHEET 

SUPPORT STRIP 

FIELD OF THE INVENTION 

The present invention relates to an absorbent article 
suitable for use in absorbing bodily ?uids. Speci?cally, the 
present invention relates to an absorbent article With a 
decoupled topsheet and a topsheet support strip Which aid in 
reliably maintaining contact betWeen the absorbent article 
and a female Wearer’s body. 

BACKGROUND OF THE INVENTION 

Absorbent articles such as sanitary napkins, pantiliners, 
and incontinence pads are devices that are typically Worn in 
the crotch region of an undergarment. These devices are 
designed to absorb and retain liquid and other discharges 
from the human body and to prevent body and clothing 
soiling. 

It is desirable to provide absorbent articles that reduce the 
risk of leakage of bodily ?uids that can result in soiling of 
clothing or bedding. It is also desirable to provide such 
absorbent articles With excellent body ?t such that the 
absorbent article conforms to a female Wearer’s anatomy. 
For example, it is particularly desirable that at least a portion 
of such an absorbent article ?t comfortably Within female 
Wearer’s interlabial crevice While, at the same time, ?tting 
into the Wearer’s gluteal groove. It is further desirable that 
such absorbent articles maintain such conformity (i.e. reli 
able body contact) throughout the full range of Wearer 
motions as a means for reducing such leakage. It is still 
further desirable that such absorbent articles be conveniently 
disposable. 

One means the art has used to respond to such needs has 
been to provide stretchable absorbent articles. For example, 
providing stretchability to catamenial products has been 
contemplated by the art. US. Pat. No. 3,371,668, issued to 
Johnson on Mar. 5, 1968, is directed to a sanitary napkin 
employing a nonWoven fabric With a cover said to have 
machine direction elasticity. The described fabric comprises 
a nonWoven Web of ?bers having a plurality of elastic 
means, in extended condition, secured to the Web. Upon 
their release, the fabric contracts in the length direction and 
is characteriZed by a plurality of substantially parallel buck 
led areas said to have improved bulk. While this improved 
bulk may provide an improvement in body contact over a 
catamenial product lacking such buckled areas, the buckles 
do not readily conform to a female Wearer’s anatomy. For 
example, it is unlikely that the Johnson device Would 
conform, even partially, to a female Wearer’s interlabial 
crevice. 

Another absorbent article that uses stretch to provide 
improved contact With a Wearer’s body is described in PCT 
Application No. WO 95/20931 published in the name of 
Osborn, et al. on Aug. 10, 1995. The absorbent articles 
described therein include sanitary napkins, pantiliners and 
the like. Such absorbent articles are described as comprising 
at least some extensible components. Preferably, the 
topsheet, the backsheet and the absorbent core are all 
extensible or are provided With extensible regions. While 
such absorbent articles provide improved contact With a 
Wearers body, as exempli?ed by the Lift results described in 
the above mentioned PCT Application, there is a continuing 
need to provide even better body contact and body confor 
mity throughout the entire range of Wearer motions. 
US. Pat. No. 5,411,498, issued to Fahrenkrug, et al. on 

May 2, 1995 describes an absorbent garment having a ?uid 
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2 
pervious inner layer, an outer layer, an absorbent structure 
disposed betWeen the inner and outer layers, and a plurality 
of elastomeric strands located betWeen the inner and outer 
layers, at least one of the strands being positioned betWeen 
the inner layer and the absorbent structure and at least one 
of the strands being positioned betWeen the absorbent struc 
ture and the outer layer. In a relaxed state the strands are said 
to cause the absorbent structure to be gathered. Such gathers 
are said to alloW the garment to expand longitudinally The 
positioning of the strands is also said to cause the absorbent 
garment to have a pocket con?guration. One embodiment of 
the Fahrenkrug, et al. device is also provided With attach 
ment means for ?tting around the hips of a Wearer. While 
such a structure may alloW a catamenial pad to folloW 
Wearer movement better than a catamenial pad that is 
attached to an undergarment, the pocket con?guration may 
not reliably contact a Wearer’s pudendal region With a 
resulting risk of leakage and staining. 

Another means used by the art to provide more intimate 
contact betWeen an absorbent article and a Wearer’s body is 
to alloW various portions of the absorbent article to separate, 
While the absorbent article, as a Whole, remains a unitary 
structure. For example, US. Pat. No. 5,007,906, issued to 
Osborn, III, et al. on Apr. 16, 1991 describes a sanitary 
napkin having a topsheet that is joined to an absorbent core. 
The topsheet and the associated core are decoupled from the 
backsheet so that the topsheet and the backsheet can separate 
in the “Z” direction. The topsheet and the backsheet are 
joined at one transverse end to form a hinge. The opposite 
end is free to rise. An interliner joined to the absorbent core 
may be provided. The interliner constrains How of bodily 
discharges toWard the backsheet While such structure alloWs 
the topsheet and the core to be decoupled from the backsheet 
With a resulting improvement in response to Wearer 
movement, improvements are needed to provide better con 
formity to the various shapes of portions of a Wearer’s 
pudendal region. 

Similarly, PCT Application WO 94/02098, published in 
the name of Osborn, III, et al. on Feb. 3, 1994, describes a 
menstrual short With a catamenial pad assembly connectable 
thereto. The catamenial pad assembly comprises an absor 
bent member and a cinch member. The cinch member biases 
(lifts) the absorbent member into a Wearer’s gluteal groove 
and against her perineum. While this system of menstrual 
short and catamenial pad assembly provides improved body 
contact and Wearer comfort When compared to other men 
strual undergarments, such as Japanese menstrual shorts, the 
entire catamenial pad is lifted and, as a result, the pad may 
not fully conform to a Wearer’s body. 
The sanitary napkin described in US. Pat. No. 5,324,278, 

issued to Visscher on Jun. 28, 1994 also describes a liquid 
pervious spacing structure positioned betWeen the absorbent 
core and the topsheet thereof The spacing structure responds 
to lateral compressive forces from a Wearer’s thighs by 
moving the topsheet upWard and aWay from the absorbent 
core. While such a sanitary napkin provides improved body 
contact, it depends on lateral compressive forces from a 
Wearer’s legs to move the topsheet upWard. When such 
compressive forces are reduced or absent, such as When a 
Wearer’s legs are spread, the separation betWeen the topsheet 
and the absorbent core is reduced, possibly reducing body 
contact. 

Yet another device Where portions of the absorbent article 
separate is described in PCT Application WO 96/12458, 
published on May 2, 1996 in the names of Endres, et al. The 
device described therein is a diaper comprising a garment 
shell and a liquid control member. The garment shell com 
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prises a backsheet layer, an absorbent assembly disposed on 
the backsheet layer and a liquid permeable bodyside layer 
bonded to the backsheet layer about the periphery of the 
garment shell so the absorbent assembly is sandwiched 
betWeen the bodyside layer and the backsheet layer. The 
liquid control member has tWo opposing stationary Zones 
With an elasticiZed Zone therebetWeen. The liquid control 
member is disposed on the bodyside layer and joined thereto 
at each stationary Zone With the elasticiZed Zone being 
unattached. The illustrated liquid control member comprises 
a liquid permeable material, spaced apart lateral barriers, 
and elastic members joined to the lateral barriers. An alter 
native embodiment (not shoWn) can comprise a single 
elastic member that is desirably formed of a liquid perme 
able material. While such structures may provide improved 
body contact, they Would fail to provide the conformity to a 
female Wearer’s anatomy that can result in reduced leakage. 

While all of the above mentioned devices, in some degree, 
are aimed at improving body contact, there is still a need for 
improvements in body ?t and responsiveness to Wearer 
motion. Thus, it is an object of the present invention to 
provide an absorbent structure With improved contact With a 
female Wearer’s pudendal region. Speci?cally, it is an object 
of the present invention to provide comfortable interlabial ?t 
While, at the same time, providing comfortable gluteal 
groove ?t. It is a further object of the present invention to 
provide an absorbent structure that can reliably maintain 
body contact throughout a full range of Wearer motions. It is 
still a further object of the present invention to provide an 
absorbent article Which can be Worn in place of a Wearer’s 
undergarments and can be readily disposed of When the 
absorbent capacity of the article is reached; eliminating the 
need to treat soiled undergarments. 

SUMMARY OF THE INVENTION 

The present invention is an absorbent article suitable for 
use as a catamenial device or as a urinary incontinence 

device for a female Wearer. Components of the absorbent 
article of the present invention decouple from each other 
Which results in better conformity to a Wearer’s pudendal 
region throughout the full range of Wearer motions. 
A preferred embodiment of the present invention com 

prises a liquid impervious backsheet, an absorbent core 
disposed on the backsheet and a liquid pervious topsheet 
disposed on the absorbent core. The absorbent article of the 
present invention further comprises an elastically eXtensible 
support strip Which contracts and lifts the topsheet in the 
vertical direction so they become decoupled from the back 
sheet and the remaining portion of the core. This decoupling 
results in improved contact of the absorbent article With a 
Wearer’s pudendal region. In a preferred embodiment this 
support strip comprises a laminate of an elastic member and 
a nonWoven material. 

Preferred embodiments of the present invention further 
comprise longitudinally extending cuffs and means for 
attaching the absorbent article to a Wearer’s undergarments. 

Alternative embodiments of the present invention 
include: 

Decoupling a portion of the absorbent core so it is also 
lifted by the support strip in the vertical direction. 

Providing the absorbent article With laterally extending 
?aps. 

An abbreviated panty having an elastically eXtensible 
shell portion that holds an absorbent portion of the 
abbreviated panty in close body contact. The absorbent 
portion has substantially the same structure as is 
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described above. The elastically eXtensible shell por 
tion preferably comprises a laminate comprising an 
elastic member that is disposed betWeen tWo plies of a 
nonWoven material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the speci?cation concludes With claims particularly 
pointing out and distinctly claiming the subject matter Which 
is regarded as forming the present invention, it is believed 
that the invention Will be better understood from the fol 
loWing description Which is taken in conjunction With the 
accompanying draWings in Which: 

FIG. 1 is a top plan vieW of a preferred embodiment of the 
absorbent article of the present invention in ?at out state 
With portions of the structure being cut-aWay to more clearly 
shoW the construction thereof. 

FIG. 2 is a transverse cross sectional vieW taken along line 
2—2 of the absorbent article shoWn in FIG. 1. 

FIG. 3 is a longitudinal cross sectional vieW taken along 
line 3—3 of the absorbent article shoWn in FIG. 1. 

FIG. 4 is a top plan vieW of an alternative embodiment of 
the absorbent article of the present invention in ?at out state 
With portions of the structure being cut-aWay to more clearly 
shoW the construction thereof. 

FIG. 5 is a transverse cross sectional vieW of the alter 
native embodiment of FIG. 4, With the topsheet, the support 
strip, and a portion of the absorbent core in a decoupled 
position. 

FIG. 6 is a top plan vieW of an alternative, abbreviated 
undergarment embodiment of the present invention. 

FIG. 7 is a cross sectional vieW taken along line 7—7 of 
FIG. 6. 

FIG. 8 is perspective vieW shoWing the abbreviated under 
garment embodiment of the present invention being Worn. 

FIG. 9 is a a plan vieW of an alternative embodiment of 
the abbreviated undergarment form of the present invention. 

FIG. 10 is a perspective vieW of the Lift Test apparatus. 

FIG. 11 is a front vieW of the Pin Chamber caliper 
measurement device used in the Lift Test. 

FIG. 12 is a bottom vieW of the Lift Test apparatus. 

FIG. 13 is a side vieW of the Lift Test apparatus. 

FIG. 14 is a cross-sectional vieW of one of the PLEXI 
GLAS plates used in the Lift Test apparatus as taken along 
line 13—13 of FIG. 12. 

FIG. 14A is a side vieW of the calibration of the Lift Test 
apparatus for a particular absorbent article. 

FIG. 15 is a perspective vieW of the manner in Which the 
tape pieces are attached to the end of an absorbent article 
(shoWn partially cut aWay) in preparation for the Lift Test. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As used herein, the term “absorbent article” refers to 
devices Which absorb and contain body eXudates, and, more 
speci?cally, refers to devices Which are placed against or in 
proXimity to the body of the Wearer to absorb and contain the 
various eXudates discharged from the body. The term “dis 
posable” is used herein to describe absorbent articles Which 
are not intended to be laundered or otherWise restored or 

reused as an absorbent article (i.e., they are intended to be 
discarded after a single use, and, preferably, to be recycled, 
composted or otherWise disposed of in an environmentally 
compatible manner). A “unitary” absorbent article refers to 
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absorbent articles Which are formed of separate parts united 
together to form a coordinated entity so that they do not 
require separate manipulative parts like a separate holder 
and pad. A preferred embodiment of a unitary disposable 
absorbent article of the present invention is the absorbent 
structure 20, shoWn in FIG. 1. Such absorbent structures 
have utility as catamenial devices (e. g. sanitary napkins) and 
urinary incontinence devices for female Wearers. As used 
herein, the term “sanitary napkin” refers to an absorbent 
article Which is Worn by females adjacent to the pudendal 
region, generally external to the urogenital region, and 
Which is intended to absorb and contain menstrual ?uids and 
other vaginal discharges from the Wearer’s body (e. g., blood, 
menses, and urine). As used herein, the term “pudendal” 
refers to the externally visible female genitalia. As used 
herein, the term “urinary incontinence device” refers to 
those absorbent articles intended to absorb bodily exudates, 
such as urine and other liquids from female Wearers While 
alloWing the anus to remain unobstructed. 
General Description of the Absorbent Structure 

FIG. 1 is a plan vieW of the absorbent structure 20 of the 
present invention in its ?at-out state With portions of the 
structure being cut-aWay to more clearly shoW the construc 
tion of the absorbent structure 20. As shoWn in FIG. 1, the 
absorbent structure 20 preferably comprises a liquid pervi 
ous topsheet 24, a liquid impervious backsheet 26 joined 
With the topsheet 24, an absorbent core 28 positioned 
betWeen the topsheet 24 and the backsheet 26, and support 
strip 32 Which is disposed betWeen the topsheet 24 and the 
absorbent core 28. 

The absorbent structure 20 has tWo surfaces, a liquid 
pervious body-contacting surface or “body surface” 20A and 
a liquid impervious garment surface 20B. The absorbent 
structure 20 is shoWn in FIG. 1 as vieWed from its body 
surface 20A. The body surface 20A is intended to be Worn 
adjacent to the body of the Wearer. The garment surface 20B 
of the absorbent structure 20 (shoWn in FIG. 2) is on the 
opposite side and is intended to be placed adjacent to the 
Wearer’s undergarments When the absorbent structure 20 is 
Worn. The body and garment surfaces of other elements of 
the present invention Will be described in a similar manner 
With an “A” being appended to the reference number of the 
element to designate the body surface thereof and a “B” 
being appended to designate the garment surface thereof The 
absorbent structure 20 has tWo centerlines, a longitudinal 
centerline L and a transverse centerline T. The term 
“longitudinal”, as used herein, refers to a line, axis or 
direction in the plane of the absorbent structure 20 that is 
generally aligned With (e.g., approximately parallel to) a 
vertical plane Which bisects a standing Wearer into left and 
right body halves When the absorbent structure 20 is Worn. 
The terms “transverse” or “lateral” as used herein, are 
interchangeable, and refer to a line, axis or direction Which 
lies Within the plane of the absorbent structure 20 that is 
generally perpendicular to the longitudinal direction. FIG. 1 
also shoWs that the absorbent structure 20 has a periphery 23 
Which is de?ned by the outer edges of the absorbent struc 
ture 20 in Which the longitudinal edges are designated 22 
and the end edges are designated 21. 
As can also be seen in FIG. 1, the preferred embodiment 

of the absorbent structure 20 also comprises a pair of 
longitudinally extending cuffs 40. The cuffs 40 are disposed 
on the topsheet 24 adjacent each of the longitudinal edges 22 
and are joined thereto. 

FIG. 2 is a cross-sectional vieW of the absorbent structure 
20 taken along section line 2—2 of FIG. 1. Similarly, FIG. 
3 is a cross-sectional vieW of the absorbent structure 20 
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6 
taken along section line 3—3 of FIG. 1. As can be seen most 
clearly in FIGS. 2 and 3, the preferred absorbent structure 20 
also comprises a support strip 32 that is disposed betWeen 
the absorbent core 28 and the topsheet 24. The support strip 
32 lifts the topsheet 24 vertically separating it from the core 
28. Such separation provides the absorbent structure 20 With 
improved body contact. As can also be seen in FIG. 2, the 
cuffs 40 comprise an elastic member 42 Which lifts the cuffs 
40 up and aWay from the plane of the topsheet 24, a body 
contacting member 44, and a barrier member 46. 

While the topsheet, the backsheet, and the absorbent core 
may be assembled in a variety of Well knoWn con?gurations 
(including so called “tube” products or side ?ap products), 
preferred sanitary napkin con?gurations arc described gen 
erally in US. Pat. No. 4,950,264, issued to Osborn on Aug. 
21, 1990; US. Pat. No. 4,425,130, issued to DesMarais on 
Jan. 10, 1984; US. Pat. No. 4,321,924, issued to Ahr on Mar. 
30, 1982; US. Pat. No. 4,589,876, issued to Van Tilburg on 
Aug. 18, 1987. The disclosure of each of these patents are 
hereby incorporated herein by reference. FIG. 1 shoWs a 
preferred embodiment of the absorbent structure 20 in Which 
the topsheet 24 and the backsheet 26 have length and Width 
dimensions generally larger than those of the absorbent core 
28. The topsheet 24 and the backsheet 26 extend beyond the 
edges of the absorbent core 28 to thereby form the periphery 
23. The topsheet 24 and the backsheet 26 are preferably 
joined to each other around this periphery 23. As is shoWn 
most clearly in FIG. 3, the support strip 32 is joined to the 
topsheet 24 along substantially its entire longitudinal length 
and to the absorbent core 28 at attachment sites 34. 
The Absorbent Core 
The absorbent core 28 may be any absorbent means Which 

is capable of absorbing or retaining liquids (e.g., menses 
and/or urine). As shoWn in FIG. 1, the absorbent core 28 has 
a body surface, a garment surface, side edges, and end edges. 
The absorbent core 28 may be manufactured in a Wide 
variety of siZes and shapes (e.g., rectangular, oval, 
hourglass, dog bone, asymmetric, etc.) and from a Wide 
variety of liquid-absorbent materials commonly used in 
sanitary napkins and other absorbent articles such as com 
minuted Wood pulp Which is generally referred to as airfelt. 
Examples of other suitable absorbent materials include 
creped cellulose Wadding, meltbloWn polymers including 
coform; chemically stiffened, modi?ed or cross-linked cel 
lulosic ?bers; synthetic ?bers such as crimped polyester 
?bers; peat moss; tissue including tissue Wraps and tissue 
laminates; absorbent foams; absorbent sponges; superabsor 
bent polymers; absorbent gelling materials; or any equiva 
lent material or combinations of materials, or mixtures of 
these. The con?guration and construction of the absorbent 
core may also be varied (e.g., the absorbent core may have 
varying caliper Zones (e.g., pro?led so as to be thicker in the 
center), hydrophilic gradients, superabsorbent gradients, or 
loWer density and loWer average basis Weight acquisition 
Zones; or may comprise one or more layers or structures). 
The total absorbent capacity of the absorbent core should, 
hoWever, be compatible With the design loading and the 
intended use of the sanitary napkin. Further, the siZe and 
absorbent capacity of the absorbent core may be varied to 
accommodate different uses such as incontinence pads, 
pantiliners, regular sanitary napkins, or overnight sanitary 
napkins. 

Exemplary absorbent structures for use as the absorbent 
core 28 of the present invention are described in US. Pat. 
No. 4,950,264 Which issued to Osborn on Aug. 21, 1990, 
US. Pat. No. 4,610,678 Which issued to Weisman et al. on 
Sep. 9, 1986; US. Pat. No. 4,834,735 Which issued to 
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Alemany et al. on May 30, 1989; and European Patent 
Application No. 0 198 683, The Procter & Gamble 
Company, published Oct. 22, 1986 in the name of Duenk, et 
al. The disclosure of each of these patents is incorporated 
herein by reference. 
A preferred embodiment of the absorbent core 28 com 

prises a blend of comminuted Wood pulp and a superabsor 
bent polymer. A particularly preferred embodiment for the 
core 28 of the present invention has three longitudinally 
oriented trisections (a central trisection 31 ?anked by tWo 
outboard trisections 30). The core 28 comprises a single 
layer of tissue or other suitable absorbent materials that is 
folded back on itself to create a dual ply structure 28U, 28L 
(shoWn in FIG. 2). The absorbent core 28 also preferably has 
superabsorbent polymer disposed betWeen the tWo plies 
comprising the outboard trisections 30. Similar core struc 
tures are described in greater detail in commonly assigned 
US. Pat. No. 5,460,623, issued to Emenaker, et al. on Oct. 
24, 1995, the disclosure of Which is incorporated herein by 
reference. 

The absorbent core is preferably made of an airlaid tissue. 
An airlaid tissue is preferred over a Wet laid tissue because 
of its greater Wet strength Which avoids Wet collapse and 
intrinsically higher void volume. The tissue should have 
properties Which make it suitable for use in the absorbent 
structure 20 of the present invention. In particular, a tissue 
having a Wet tensile strength of at least 100 grams per 
centimeter as determined by ASTM Standard Method D829 
49 is preferred, so that the tissue recovers from lateral 
compression after being Wetted by bodily ?uids such as 
urine or menses. A suitable tissue is available from the Fort 
HoWard Corporation of Green Bay, Wis. as grade 817. 

The backsheet 26 and the topsheet 24 are positioned 
adjacent the garment surface 28B and the body surface 28A, 
respectively, of the absorbent core 28. As is shoWn in FIG. 
3, the backsheet 26 is joined to the loWer ply 28L of the 
absorbent core 28 by attachment means (not shoWn) such as 
those Well knoWn in the art. For example, the backsheet 26 
may be secured to the loWer ply 28L by a uniform continu 
ous layer of adhesive, a patterned layer of adhesive, or an 
array of separate lines, spirals, or spots of adhesive. Adhe 
sives Which have been found to be satisfactory are manu 
factured by H. B. Fuller Company of St. Paul, Minn. under 
the designation HL-1258 or H-2031. The attachment means 
Will preferably comprise an open pattern netWork of ?la 
ments of adhesive as is disclosed in US. Pat. No. 4,573,986, 
issued to Minetola, et al. on Mar. 4, 1986, the disclosure of 
Which is incorporated herein by reference. An exemplary 
attachment means of an open pattern netWork of ?laments 
comprises several lines of adhesive ?laments sWirled into a 
spiral pattern such as illustrated by the apparatus and method 
shoWn in US. Pat. No. 3,911,173 issued to Sprague, Jr. on 
Oct. 7, 1975; US. Pat. No. 4,785,996 issued to Zieker, et al. 
on Nov. 22, 1978; and US. Pat. No. 4,842,666 issued to 
WerenicZ on Jun. 27, 1989. The disclosure of each of these 
patents is incorporated herein by reference. Alternatively, 
the attachment means may comprise heat bonds, pressure 
bonds, ultrasonic bonds, dynamic mechanical bonds, or any 
other suitable attachment means or combinations of these 
attachment means as are knoWn in the art. 

In the preferred embodiment of the absorbent structure 20 
shoWn in FIGS. 1—3, the topsheet 24 and the backsheet 26 
are joined to each other about the periphery 23 using means 
similar to those discussed above. Further, the topsheet 24 is 
decoupled from the absorbent core 28. As used herein, the 
term “decoupled” refers to the independence of movement 
of tWo or more components of the absorbent structure 20 and 
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8 
requires separability of the components. As Will be dis 
cussed in detail beloW With respect to the support strip 32, 
such decoupling enables the absorbent structure 20 of the 
present invention better conform to a Wearer’s body. 
The Backsheet 
The backsheet 26 is impervious to liquids (e.g., menses 

and/or urine) and is preferably manufactured from a thin 
plastic ?lm, although other ?exible liquid impervious mate 
rials may also be used. As used herein, the term “?exible” 
refers to materials Which are compliant and Will readily 
conform to the general shape and contours of the human 
body. The backsheet 26 prevents the exudates absorbed and 
contained in the absorbent core 28 from Wetting articles 
Which contact the absorbent structure 20 such as pants, 
pajamas and undergarments. The backsheet 26 may thus 
comprise a Woven or nonWoven material, polymeric ?lms 
such as thermoplastic ?lms of polyethylene or 
polypropylene, or composite materials such as a ?lm-coated 
nonWoven material. Preferably, the backsheet is a polyeth 
ylene ?lm having a thickness of from about 0.012 mm (0.5 
mil) to about 0.051 mm (2.0 mils). Exemplary polyethylene 
?lms are manufactured by Clopay Corporation of 
Cincinnati, Ohio, under the designation P18-0401 and by 
Ethyl Corporation, Visqueen Division, of Terre Haute, Ind., 
under the designation XP-39385. The backsheet is prefer 
ably embossed and/or matte ?nished to provide a more 
clothlike appearance. Further, the backsheet 26 may permit 
vapors to escape from the absorbent core 28 (i.e., breathable) 
While still preventing exudates from passing through the 
backsheet 26. 
The Topsheet 
The topsheet 24 is compliant, soft feeling, and non 

irritating to the Wearer’s skin. Further, the topsheet 24 is 
liquid pervious permitting liquids (e. g., menses and/or urine) 
to readily penetrate through its thickness. Asuitable topsheet 
24 may be manufactured from a Wide range of materials 
such as Woven and nonWoven materials; polymeric materials 
such as apertured formed thermoplastic ?lms, apertured 
plastic ?lms, and hydroformed thermoplastic ?lms; porous 
foams; reticulated foams; reticulated thermoplastic ?lms; 
and thermoplastic scrims. Suitable Woven and nonWoven 
materials can be comprised of natural ?bers (e.g., Wood or 
cotton ?bers), synthetic ?bers (e.g., polymeric ?ber such as 
polyester, polypropylene, or polyethylene ?bers) or from a 
combination of natural and synthetic ?bers. In the preferred 
embodiment of the present invention shoWn in FIGS. 1—3, 
the topsheet 24 comprises a primary topsheet layer 25 and a 
secondary topsheet layer 27 Which are described in detail 
beloW. 
Primary Topsheet Layer 

While any of the materials discussed above With respect 
to the topsheet 24 are suitable for use as the primary topsheet 
layer 25, a preferred primary topsheet layer topsheet com 
prises a nonWoven material. NonWoven materials are pre 
ferred for use as the primary topsheet layer 25 because their 
soft tactile feel is comfortable for Wearers. Suitable non 
Woven materials include carded, air-laid, melt bloWn, or 
spun bonded materials. A preferred nonWoven material for 
use as the primary topsheet layer 25 may comprise carded, 
melt bloWn, or spun bonded nonWovens Wherein the non 
Woven material comprises either natural or synthetic ?bers. 
A particularly preferred nonWoven material for the primary 
topsheet layer 25 comprises a hydrophilic, spun bonded 
material having a basis Weight of about 0.68 ounces per 
square yard (23 grams per square meter) such as is supplied 
by Corovin GmbH of Penne, Germany as Corolind 
H23GSM. 
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Alternatively, the primary topsheet layer 25 may comprise 
an apertured formed ?lm. Apertured formed ?lms are suit 
able for use as the primary topsheet layer 25 because they 
are pervious to body eXudates and yet non-absorbent and 
have a reduced tendency to alloW liquids to pass back 
through and reWet the Wearer’s skin. Thus, the surface of the 
formed ?lm Which is in contact With the body remains dry, 
thereby reducing body soiling and creating a more comfort 
able feel for the Wearer. Suitable formed ?lms are described 
in US. Pat. No. 3,929,135, Which issued to Thompson on 
Dec. 30, 1975; US. Pat. No. 4,324,246, Which issued to 
Mullane, et al. on Apr. 13, 1982; US. Pat. No. 4,342,314, 
Which issued to Radel. et al. on Aug. 3, 1982; US. Pat. No. 
4,463,045, Which issued to Ahr et al. on Jul. 31, 1984; and 
US. Pat. No. 5,006,394, Which issued to Baird on Apr. 9, 
1991. The disclosure of each of these patents are incorpo 
rated herein by reference. A suitable primary topsheet layer 
25 for the present invention is the formed ?lm described in 
one or more of the above patents and marketed on sanitary 
napkins by The Procter & Gamble Company of Cincinnati, 
Ohio as “DRI-WEAVE”. 

In a preferred embodiment of the present invention, the 
body surface 25A of the primary topsheet layer 25 is 
hydrophilic so as to help liquid to transfer through the 
topsheet faster than if the body surface Was not hydrophilic 
so as to diminish the likelihood that menstrual ?uid Will ?oW 
off the topsheet rather than ?oWing into and being absorbed 
by the absorbent core. In a preferred embodiment, surfactant 
is incorporated into the polymeric materials of the primary 
topsheet layer 25 such as is described in US. patent appli 
cation Ser. No. 07/794,745, ?led on Nov. 19, 1991 by AZiZ, 
et al., the disclosure of Which is incorporated herein by 
reference. Alternatively, the body surface of the primary 
topsheet layer 25 can be made hydrophilic by treating it With 
a surfactant such as is described in the above referenced US. 
Pat. No. 4,950,254. 
Secondary Topsheet Layer 

In the preferred embodiment of the present invention 
shoWn in FIGS. 1—4, a secondary topsheet layer 27 is 
positioned betWeen the primary topsheet layer 25 and the 
absorbent core 28. The secondary topsheet layer 27 may 
serve several functions including improving Wicking of 
eXudates over and into the absorbent core 28. There are 
several reasons Why the improved Wicking of eXudates is 
important, including providing a more even distribution of 
the eXudates throughout the absorbent core and alloWing the 
absorbent structure 20 to be made relatively thin. (The 
Wicking referred to herein may encompass the transportation 
of liquids in one, tWo or all directions (i.e., in the X-y plane 
and/or in the Z-direction). The secondary topsheet layer 27 
may be comprised of several different materials including 
nonWoven or Woven Webs of synthetic ?bers including 
polyester, polypropylene, or polyethylene; natural ?bers 
including cotton or cellulose; blends of such ?bers; or any 
equivalent materials or combinations of materials. Examples 
of absorbent articles having a secondary topsheet layer are 
more fully described in the above-referenced US. Pat. No. 
4,950,264 and in US. patent application Ser. No. 07/810, 
774, ?led Dec. 17, 1991 in the names of Cree, et al and 
published as PCT Application Serial No. WO 93/11725 on 
Jun. 24, 1993. The disclosure of each of these publications 
is incorporated herein by reference. 

Preferably, the secondary topsheet layer 27 is formed 
from a natural or synthetic nonWoven fabric. Suitable mate 
rials for use as a secondary topsheet 27 include an air laid 
tissue having a basis Weight of about 35 grams per square 
meter (gsm) Which is available from Mer?n Hygiene Prod 
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10 
ucts Ltd., Delta, BC, Canada; a nonWoven fabric of spun 
bonded polypropylene ?bers available from the FiberWeb 
Corporation of Simpsonville, SC. under the tradename 
CELESTRA; and a nonWoven fabric formed of bicompo 
nent ?bers Which have a polyethylene sheath and a poly 
urethane core, Which is available from the HaviX Company, 
of Japan, as S2416. Aparticularly preferred material for use 
as a secondary topsheet 27 is the air laid tissue having a basis 
Weight betWeen about 30 pounds per 3000 square feet (49 
g/square mater) and about 45 pounds per 3000 square feet 
(74 g/square meter), preferably about 35 pounds per 3000 
square feet (57 g/square meter) Which is available from Fort 
HoWard Corporation of Green Bay Wis. 

In a preferred embodiment, the secondary topsheet layer 
27 may be joined to the primary topsheet layer 25 by any of 
the conventional means for joining Webs together. Most 
preferably, the means for joining the primary topsheet layer 
25 to the secondary topsheet layer 27 comprises several lines 
of adhesive ?laments sWirled into a spiral pattern such as 
illustrated by the apparatus and method shoWn in US. Pat. 
No. 3,911,173 issued to Sprague, Jr. on Oct. 7, 1975; US. 
Pat. No. 4,785,996 issued to Ziecker, et al. on Nov. 22, 1978; 
and US. Pat. No. 4,842,666 issued to WerenicZ on Jun. 27, 
1989. The disclosure of each of these patents is incorporated 
herein by reference. 

In an alternative embodiment of the present invention, the 
secondary topsheet layer 27 may be treated to “draW” ?uids 
therethrough. A suitable treatment for such purpose is ?ock 
ing. Flocking is described in general terms in the pamphlet: 
Design with Flock in Mina'TM, published by the American 
Flock Association of Boston, Mass. The American Flock 
Association also publishes a list of companies that provide 
?ocking services. Suitable ?ocking ?bers include both natu 
ral ?bers, such as Wood pulp ?bers (e. g. northern sul?te kraft 
or eucalyptus) or cotton ?bers, and synthetic ?bers, such as 
polyethylene ?bers, polypropylene ?bers, polyester ?bers, 
nylon ?bers and the like. Preferably, the ?ocking ?bers are 
either inherently hydrophilic or treated to be hydrophilic. 
Suitable ?ocking adhesives are substantially the same as 
those discussed herein as being suitable for joining the 
absorbent core 28 to the backsheet 26. 

Without being bound by theory, the Applicants believe 
?ocking or a similar treatment draWs ?uids through the 
primary topsheet layer 25 and the secondary topsheet layer 
27 by disrupting the meniscus of any ?uid that may bridge 
any capillary channels that are present in the primary and 
secondary topsheet layers 25, 27. Once the ?uid has been 
draWn through the secondary topsheet layer 27 to the 
garment surface 27B thereof, it has been found to drip 
therefrom onto the body surface 28A of the absorbent core 
28 for absorption. 
Cuffs 
With further reference to FIGS. 1 and 2, the preferred 

embodiment of the absorbent structure 20 of the present 
invention further comprises a pair of cuffs 40. Because the 
distal edge 43 of a cuff 40 is lifted up and aWay from the 
body surface 24A of the topsheet 24, the cuffs 40 act as 
barriers to lateral ?oW of such bodily ?uids as may be 
disposed on the topsheet 24 helping to prevent leakage With 
resulting staining of garments or bedding. 
As can be seen in FIG. 2, a cuff 40 is disposed on the body 

surface 24A of the topsheet 24 adjacent each longitudinal 
edge 22. The cuffs 40 are disposed in an elongated state, and 
are joined to the topsheet 24 in that elongated state as is 
described beloW. As Will be easily understood by reference 
to FIG. 2, each of the cuffs 40 comprises at least an elastic 
member 42 and a body contacting member 44. Preferably, as 
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is shown in FIG. 2, each cuff 40 comprises an elastic 
member 42, a body contacting member 44 and a barrier 
member 46. The cuffs 40 are disposed on the topsheet 24 
along at least a portion of each longitudinal edge 22. For 
example, the cuffs 40 could be disposed along substantially 
the entire length of each longitudinal edge 22. Preferably, 
hoWever, the cuffs 40 are disposed symmetrically about the 
transverse centerline T along a portion of each longitudinal 
edge 22. Preferably, the fully extended length of each cuff 40 
is betWeen about 15% and about 87% of the fully extended 
length of the longitudinal edge 22. More preferably, the fully 
extended length of each cuff 40 is betWeen about 15% and 
about 75% of the fully extended length of the longitudinal 
edge 22. In a particularly preferred embodiment of the 
absorbent structure 20, the fully extended length of the cuff 
40 is about 30% of the fully extended length of the longi 
tudinal edge 22. As used herein the “fully extended length” 
of an element is the length measured When the absorbent 
structure 20 is in a fully ?at out position With all elastic 
contractions pulled out. 
As can be seen in FIG. 2, each cuff 40 is formed by 

disposing the barrier member 46 on the body contacting 
member 44 and joining them using means knoWn to the art 
to form a laminate. The elastic member 42 is then elongated 
prior to joining it to the laminate described above. The 
elastic member 42 may be elongated to any length suitable 
to gather or contract the cuffs 40 Without generating exces 
sive forces that could adversely affect the skin of the Wearer 
or the shape of the absorbent structure 20. It is preferred that 
the elongation may be relatively small. Generally, the elastic 
member 42 may be elongated from about 5% to about 100%, 
more preferably from about 50% to about 90%. In a pre 
ferred embodiment, the elastic member is elongated about 
60% (160% of its original length) and joined to the laminate. 
The laminate is then folded about the elongated elastic 
member 42 in a c-fold to form proximal edge 41 and distal 
edge 43 of cuff 40. While still in an elongated state, each cuff 
40 is disposed on body surface 24A of topsheet 24 adjacent 
a longitudinal edge 22 thereof and joined thereto using 
means knoWn to the art such that proximal edge 41 of cuff 
40 and longitudinal edge 22 are juxtaposed. 

Preferably the body contacting member 44 has properties 
similar to the properties of the topsheet 24 and the barrier 
member 46 has properties similar to the backsheet 26. As a 
result, materials suitable for use as a topsheet 24 are also 
suitable for use as a body contacting member 44 and 
materials suitable for use as a backsheet 26 are also suitable 
for use as a barrier member 46. Any elastically extensible 
materials knoWn to the art are suitable for use as the elastic 
member 42. For example, elastically extensible ?lm mate 
rials and laminates thereof With nonWoven materials; heat 
shrinkable elastically extensible materials and laminates 
thereof With nonWoven materials; elastically extensible 
strand materials and laminates thereof With nonWoven mate 
rials; and elastically extensible scrim materials are all suit 
able for use as an elastic member 42. 
One skilled in the art Will recogniZe that a single material 

may function as more than one of the members described 
above. Aparticularly preferred material for the cuff 40 of the 
present invention is the bilaminate of an elastically exten 
sible ?lm material and a nonWoven material Which is 
described in commonly assigned US. Pat. No. 5,234,422, 
issued to Sneller, et al. on Aug. 10, 1993, the disclosure of 
Which is incorporated herein by reference. 
Panty Attachment Means 

In use, the absorbent structure 20 can be held in place by 
any support means as are Well-knoWn for such purposes. 
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12 
While the panty attachment means 36 can take any suitable 
con?guration as may be knoWn to the art, preferably, as can 
be seen in FIG. 3, panty attachment means 36 comprises tWo 
portions, a portion being disposed on the garment surface 
26B of the backsheet adjacent each end edge 21 of the 
absorbent structure 20. Such placement alloWs that part of 
the absorbent structure 20 that lies betWeen the tWo portions 
of the attachment means 36 to rise above the plane of the 
crotch region of a Wearer’s undergarment in response to 
Wearer movement in order that the absorbent structure 20 
continue to maintain contact With the Wearer’s body. 
The panty attachment means can comprise any material 

knoWn to the art as suitable for such purpose. In particular, 
the panty attachment means 36 can comprise mechanical 
attachment means or adhesive attachment means as are 

knoWn to the art. Preferably, the panty attachment means 36 
comprises an adhesive material. Any adhesive or glue used 
in the art for such purposes can be used for the adhesive 
herein, With pressure-sensitive adhesives being preferred. 
Suitable adhesives are Century A-305-IV manufactured by 
the Century Adhesives Corporation of Columbus, Ohio; and 
Instant Lock 34-2823 manufactured by the National Starch 
and Chemical Company of Bridgewater, NJ. Suitable adhe 
sive fasteners are also described in US. Pat. No. 4,917,697, 
the disclosure of Which is incorporated by reference. 

Preferably, the absorbent structure is placed in the user’s 
undergarment or panty and secured to the crotch area thereof 
by a fastener such as an adhesive. The adhesive provides a 
means for securing the sanitary napkin in the crotch portion 
of the panty. Thus, a portion or all of the garment surface 
26B of the backsheet 26 is coated With adhesive. Before the 
sanitary napkin is placed in use, the pressure-sensitive 
adhesive is typically covered With a removable release liner 
38 in order to keep the adhesive from drying out or adhering 
to a surface other than the crotch portion of the panty prior 
to use. Suitable release liners are also described in the 
above-referenced US. Pat. No. 4,917,697. Any commer 
cially available materials commonly used for such purposes 
can be utiliZed herein. Non-limiting examples of suitable 
materials for the release liner 38 are BL30MG-A Silox E1/0 
and BL30MGA Silox 4P/O both of Which are manufactured 
by the Akrosil Corporation of Menasha, Wis. 

The absorbent structure 20 of the present invention is used 
by removing the release liner and thereafter placing the 
structure in the crotch area of a panty so that the adhesive 
contacts the panty. The panty is then pulled on in the 
conventional manner. The adhesive maintains the absorbent 
structure in its position Within the panty during use. 
Support Strip 
The support strip 32 is particularly suited for providing 

the absorbent structure 20 With the ability to ?t in close 
contact With and conform to the contours of the Wearer’s 
body, and to acquire and absorb bodily exudates from the 
Wearer’s body immediately upon discharge therefrom. The 
support strip 32 provides a contractive force that lifts the 
topsheet 24 (i.e. primary topsheet layer 25 and the secondary 
topsheet layer 27) vertically up and aWay from the absorbent 
core 28 such that they closely contact a Wearer’s pudendal 
region. That is, the topsheet 24 is decoupled from the 
absorbent core 28, alloWing the support strip 32 to lift the 
topsheet 24 into contact With a Wearer’s pudendal region. 
Because the topsheet 24 is soft and conforming, this lifting 
action enables the absorbent structure 20 to accommodate to 
the shape of a Wearer’s body. In particular, the absorbent 
structure 20 is both able to conform to ?t comfortably in the 
space betWeen the Wearer’s labia, and to occupy the rela 
tively large area in the Wearer’s gluteal groove. As a result, 
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the absorbent structure 20 is able to stay in close proximity 
to a Wearer’s vaginal introitus (if the absorbent structure 20 
is a catamenial device) or the Wearer’s urethra (if the 
absorbent structure is a urinary incontinence device) and to 
be in position to receive any discharges of bodily ?uids 
therefrom. 

The absorbent structure 20 of the present invention, as 
discussed above, preferably conforms closely to the Wear 
er’s body during use, and has a large area that is in actual 
contact With the Wearer’s body during use. The Lift Test is 
a laboratory method for approximating the potential of an 
absorbent article to achieve good body contact. The proce 
dure for measuring Lift is set forth in general terms in the 
TEST METHODS section beloW and in detail in US. patent 
application Ser. No. 08/192,240, ?led on Feb. 4, 1994 in the 
names of Osborn, et al. and published as PCT application 
No. WO 95/20931 on Aug. 10, 1995 the disclosure of Which 
is incorporated herein by reference. The Lift can be mea 
sured at several different points in the Lift Test apparatus. 
These points can be thought of as representing a Wearer’s 
introitus, perineum, and the crevice betWeen the Wearer’s 
buttocks (or “gluteal groove”). It should be understood, 
hoWever, that the points on the test apparatus are intended to 
provide a consistent basis for comparing the Lift of different 
absorbent articles. The test apparatus and the points thereon 
are by no means intended to conform identically to a female 
Wearer’s anatomy. Table 1 compares the Lift at the corre 
sponding ?rst, second, and third positions in the Lift Test 
apparatus, respectively, of various embodiments of an absor 
bent structure according to the present invention Where the 
support strip 32 has been prestretched to varying degrees 
before attaching it to the topsheet 24 and the absorbent core 
28 (see discussion beloW) With Lift data on a prior art 
absorbent product that uses stretch for improved body ?t and 
Lift data on a commercially available absorbent product. 

TABLE 1 

Lift in Millimeters at 
Position 

Product 1 2 3 

Prototype of Present Invention 

9% Prestretch 8 5 5 
38% Prestretch 26 19 13 
100% Prestretch 23 17 18 
Absorbent article of WO 95/20931" 10 8 12 
Always ® Long Ultra With Wings" 3 0 2.5 

*Data from WO 95/20931 

As can be seen, When the support strip 32 has been 
prestretched by about 38%, Lift in the ?rst and second 
positions is substantially improved (more than doubled) 
When compared to absorbent articles of the prior art Without 
substantial degradation in the third position. The absorbent 
structure 20 of the present invention preferably has a Lift at 
the ?rst position in the Lift Test apparatus of greater than 
about 19 mm, a Lift at the second position of greater than 
about 12 mm, and a Lift at the third position of greater than 
about 8 mm. 

As noted above, the support strip 32 is positioned betWeen 
the topsheet 24 and the absorbent core 28. At least some 
portion of body surface 32A of the support strip 32 contacts 
the topsheet. This area of contact, determined by the length 
and Width of the support strip 32, can affect the performance 
of the absorbent structure 20. 

To insure that the support strip 32 does not unacceptably 
interfere With absorption of bodily ?uids if an impervious 
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14 
material is used for the support strip 32, the support strip can 
occupy only a portion of the lateral Width of the absorbent 
structure 20. Also, if the support strip 32 is too narroW, it can 
cause Wearer discomfort by “cutting” into her body. It has 
been found that support strips 32 having betWeen about 16% 
and 50% of the lateral Width of the absorbent structure 20, 
When measured at the transverse centerline T thereof, pro 
vide a suitable balance of absorption, lift and Wearer com 
fort. Preferably the lateral Width of the support strip 32 is 
about 33% of the lateral Width of the absorbent structure 20. 
For a preferred embodiment of the present invention having 
a lateral Width of about 3 inches (7.6 cm), a support strip 32 
having a Width betWeen about 0.5 inch (1.2 cm) and 1.5 inch 
(3.8 cm) is suitable. Preferably the Width of such a preferred 
support strip 32 is about 1 inch (2.5 cm). 
The longitudinal positioning of the support strip 32 is 

similarly important. In particular, as is shoWn most clearly 
in FIG. 3, the fully extended distance D along the longitu 
dinal centerline L betWeen the transverse centerline T and 
attachment site 34 Where the support strip 32 is joined to the 
absorbent core 28 is important. In particular, if the distance 
D is too short, there Will be insuf?cient Lift to insure that the 
topsheet conforms to both the space betWeen the labia and 
to the gluteal groove and, if D is too long for an impermeable 
support strip 32, such an impermeable support strip 32 could 
interfere With absorption. Preferably, the support strip 32 is 
longitudinally centered about the transverse centerline T and 
the fully extended distance D is greater than about 75% of 
the length of the absorbent core 28 and less than the length 
of the absorbent structure 20 When the absorbent structure 
20 is fully extended. More preferably, the support strip 32 is 
substantially the same length as the absorbent core 28 When 
the absorbent structure 20 is fully extended (i.e. D is about 
100% of the length of the absorbent core 28). 

In order that the support strip 32 may lift the topsheet 24, 
the support strip 32 is preferably joined to the topsheet 24 
along substantially its entire longitudinal length. The sup 
port strip is joined to the absorbent core 28 only adjacent 
each end edge 21 of the absorbent structure 20 at attachment 
sites 34. As used herein, the term “joined” encompasses 
con?gurations Whereby an element is directly secured to 
another element by affixing the element directly to the other 
element, and con?gurations Whereby the element is indi 
rectly secured to the other element by af?xing the element to 
an intermediate member(s) Which in turn is affixed to the 
other element. The support strip 32 and the topsheet 24 are 
joined using means familiar to those skilled in the art such 
as adhesive bonding, ultrasonic Welding, or thermal bonding 
Which is carried out in a multiplicity of discrete areas. A 
preferred means for joining the support strip 32 and the 
topsheet 24 comprises adhesive ?laments sWirled into a 
spiral pattern as discussed With respect to joining the pri 
mary topsheet layer 25 to the secondary topsheet layer 27 
above. The support strip 32 and the absorbent core 28 are 
joined at attachment sites 34 using means knoWn those 
skilled in the art as are discussed above With respect to 
joining the support strip 32 and the topsheet 24. Preferably, 
the support strip 32 is joined to the absorbent core 28 using 
adhesive means. 

As noted above for the preferred embodiment of the 
present invention, the support strip 32 is prestretched before 
it is joined to the topsheet 24 and the absorbent core 28. As 
used herein, a “prestretched” material is one Where the 
material has been stretched to a length greater than its 
relaxed length before being further acted on by additional 
processing steps. Referring again to Table 1, the support 
strip 32 is preferably prestretched by at least about 30% (i.e. 


















